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ABSTRACT
THE IMPACT OF OSTRACISM ON VISUOSPATIAL
PERSPECTIVE TAKING
James A. Clinton, PhD
Department of Psychology
Northern Illinois University, 2015
Joseph P. Magliano, Co-Director
John J. Skowronski, Co-Director
This dissertation examined whether a perceiver’s social motivation affected the
probability of mentally adopting the viewpoint of another person, known as visuospatial
perspective taking (VSPT). This dissertation extended VSPT research by altering a perceiver’s
socio-motivational state via social exclusion before completing a VSPT task.
Experiment 1 successfully demonstrated that perceivers spontaneously engaged in VSPT
when another person was present in a stimulus photo relative to when another person was absent.
Experiment 2 replicated this finding and demonstrated that socially included participants and
socially excluded participants did not differ in their tendencies to exhibit VSPT. Experiment 3
replicated Experiment 2 and further demonstrated that, regardless of whether perceivers were
exposed to a social inclusion manipulation or were exposed to a social exclusion manipulation,
those perceivers tended to engage in VSPT at a rate similar to the rate observed in perceivers
who were not exposed to a social motivation manipulation (control condition). These results
suggest that the VSPT system is modular in nature and therefore unaffected by social motivation.
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CHAPTER 1
INTRODUCTION AND REVIEW OF THE LITERATURE
Many people claim that humans are inherently social creatures (Banaji & Gelman, 2013).
As such, the human cognitive system may contain structures and processes designed to manage
information from the social world. One such process entails attending to and understanding the
types of information that are accessible to another person, a process that has been generally
labeled perspective taking (Johnson, 1975; Epley, Keysar, Van Boven, & Gilovich, 2004; Mar,
2011; Moran, 2013). While perspective taking is typically associated with understanding
internal states of others (beliefs, goals, affective states; Aichhorn, Perner, Kronbichler, Staffen,
& Ladurner, 2006), it also involves understanding another’s orientation in the world relative to
our own. This form of perspective taking may prompt perceivers to mentally orient themselves
in such a way as to be in spatial alignment with a social target – a process known as visuospatial
perspective taking (VSPT) (Tversky & Hard, 2009; Michelon & Zacks, 2006; Kessler &
Rutherford, 2010; Furlanetto, Cavallo, Manera, Tversky, & Becchio, 2013; Michelon & Zacks,
2006; Zwickel, 2009).
For example, imagine an instructor describing a bar graph to an audience. In order for
the instructor to successfully guide the audience through the bar graph, one must understand how
the elements of the bar graph are spatially arranged from the audience’s point-of-view (i.e., one’s
left is the audience’s right and vice versa). The means by which this understanding is achieved
involves the process of VSPT.
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There are a growing number of studies demonstrating when and how VSPT occurs (e.g.,
Tversky & Hard, 2009; Michelon & Zacks, 2006; Kessler & Rutherford, 2010; Furlanetto, et al.,
2013). Research suggests that it may occur spontaneously when in the presence of others
(Tversky & Hard, 2009; Zwickel, 2009) and may support the ability to infer the intentions and
mental states of others (Furlanetto et al., 2013; Zwickel & Müller, 2010). As such, VSPT may
be important in supporting social interactions (e.g., Tversky & Hard, 2009; Zwickel, 2009;
Furlanetto et al., 2013).
While there is evidence to suggest that VSPT supports the ability to infer the mental state
of others (e.g., Zwickel & Müller, 2010), it is unknown if these processes are influenced by
social factors. It is well documented that social factors can psychologically motivate people to
socially connect with others or to socially disconnect from others (Eccles & Wigfield, 2002;
Geen, 1991). One means by which this is accomplished is via social exclusion (i.e., ostracism).
Feeling socially excluded has been shown to motivate people to behave either prosocially
(Pickett & Brewer, 2004; Williams, 2009) or antisocially (Tice, Twenge, & Schmeichel, 2002;
Williams, 2007a).
This dissertation pursues the idea that the changes in motivation prompted by social
exclusion might affect the propensity to engage in VSPT. If the social motivation induced by
ostracism alters social behavior, and if VSPT is itself a social behavior, then it seemed possible
that exposure to an ostracism manipulation might alter an individual’s tendency to engage in
VSPT. Accordingly, this dissertation explored the extent to which socially excluded individuals
subsequently engaged in VSPT compared to socially included individuals.
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In this chapter, the cognitive processes of VSPT are first explored. Then, social
exclusion’s well-established effects on thoughts, feelings, and actions are briefly reviewed. Next,
a theoretical mechanism that potentially explains how social exclusion might affect the
perceptual system is examined. Lastly, a preview of experiments that tested how social
exclusion affected one’s ability to engage in VSPT is presented.
Visuospatial Perspective Taking
An example of a research study exploring VSPT was reported by Johnson (1975). His
method demonstrated one technique to assess VSPT ability. Johnson tasked children with
rearranging blocks into patterns that mirrored how they appeared to the experimenter seated
directly across from them. Thus, to successfully complete this task, the viewer needs to mentally
adopt the perceptual viewpoint of another person. Johnson (1975) judged the accuracy of the
participants’ recreation of the block patterns. His data suggested that the children could adopt
the perspective of others, and they did so regardless of whether or not they possessed an
especially cooperative disposition.
Engaging in VSPT in the Johnson task first required the child to trace the experimenter’s
line of sight to identify those aspects of the blocks that were visible to the experimenter. Then,
to determine the configuration of the blocks, the child had to imagine being seated in the same
position as the experimenter. These two components of VSPT have have been referred to as
level 1 perspective taking and level 2 perspective taking, respectively (Flavell, Green, Flavell,
Watson, & Campione, 1986; Kessler & Rutherford, 2010). Michelon and Zacks (2006)
identified tasks that selectively reflected effects occurring at one of these levels and not the other.
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When tasked with determining if an object was visible to a target agent, Michelon and Zacks
(2006) found that participants took longer to respond as the distance between the target agent and
target object increased. The increase in response latency reflected the process of the perceiver
tracing the visual distance between the target agent and the target object. In this case, the
increase in response latency reflected the process of determining the target agent’s line of sight –
characteristic of level 1 perspective taking. When tasked with determining the positioning of an
object relative to an agent, Michelon and Zacks (2006) found that participants took longer to
respond as the angular distance between the participants and the target agent increased. In this
case, the increase in response latency reflected the process of the perceivers mentally rotating
their visual perspective so that it moved into alignment with the target agent’s perspective –
indicative of level 2 perspective taking. Together, these findings suggest (1) there are two
qualitatively different forms of VSPT, and (2) these processes are differentially activated given
the nature of the task.
These processes allow researchers to better understand how and when VSPT varies
across characteristics of situations, the agents viewed, and perceivers. For example, Tversky and
Hard (2009) asked participants an open-ended question regarding the spatial relations of objects
presented in an image. Tversky and Hard varied the images across conditions so that (1) some
images contained a person and some did not, and (2) when a person was present in the image, the
person sometimes interacted with one of the objects in the image and sometimes did not.
Tversky and Hard found that participants described the spatial relations of objects depicted in an
image using less egocentric terms when a person was present (versus absent) in the background
of the image, which is indicative of level 2 perspective taking. Specifically, when a person was
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present in the background of the image, participants primarily used language such as, “to his left,”
“the man’s left,” to describe the spatial relations of the objects in the image (Tversky & Hard,
2009). When a person was absent from the image, participants described the spatial relations of
the objects from a predominantly egocentric perspective (e.g., “to my right,” “to the right”). This
effect was more pronounced when the wording of the question about spatial relations implied
action than when it did not imply action (Experiment 2, Tversky & Hard, 2009).
Tversky and Hard (2009)’s results suggest that VSPT is enhanced when other people are
present in a visual scene and when an understanding of their actions is required. However,
recent research suggests that VSPT can spontaneously occur, even if the target of interest is nonhuman. For example, Zwickel (2009) asked participants to view short films involving the
movements of geometric shapes (i.e., triangles). Some of the short films depicted geometric
shapes engaging in behaviors that could be interpreted as purposeful (e.g., chasing, surprising
each other); other short films depicted random movement of the geometric shapes. Participants
were tasked with responding to the location of a dot placed near one of the geometric shapes
from the films. The dot appeared when the target triangle was facing away from the participant
(i.e., its perspective was congruent with the participant’s) as well as when the target triangle was
facing towards the participant (i.e., its perspective was incongruent with the participant’s).
Zwickel (2009) found that participants were faster at locating the dot when the target triangle’s
perspective was congruent with the participants’ perspective than when the triangle’s perspective
was incongruent with the participants’ perspective. This congruency effect was more
pronounced when the short films depicted seemingly purposeful behavior than random
movement (Zwickel, 2009). Importantly, participants were not explicitly told to engage in any
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perspective taking-like activity. Thus, the longer response latency for the incongruent items
suggests that participants were spontaneously adopting the perspective of the triangle, and that
this was especially likely once agency had been ascribed to the triangle.
Zwickel, White, Coniston, Senju, and Frith (2011) has since extended this finding and
explored the extent to which the tendency to engage in VSPT is affected by deficits in social
perspective taking. In the studies that Zwickel et al. (2011) reported, individuals diagnosed with
high functioning autism were asked to engage in Zwickel’s (2009) geometric shapes paradigm.
Autistic individuals have well-documented deficits in their theory of mind: the ability to infer
the internal states of others (Baron-Cohen, Wheelwright, Skinner, Martin, & Clubley, 2001).
Zwickel et al. (2011) found that despite their theory of mind impairments, autistic participants
responded faster when the target triangle’s perspective was congruent with their perspective
rather than incongruent with their perspective. However, as in Zwickel (2009), this was only the
case when the target triangle was shown engaging in behavior that could be interpreted as
purposeful. This suggests that autistic participants were able to successfully perceive agency and
engage in VSPT in a manner similar to individuals without autism. Thus, whatever deficiency
autistics have in understanding the internal states of others does not preclude their ability to
engage in VSPT.
Other evidence confirms the importance of social variables in the process of VSPT. For
example, Zwickel and Müller (2010) tasked participants with responding to stimuli presented
alongside images of faces displaying either a neutral expression or a fearful expression. Zwickel
and Müller (2010) found that participants took longer to respond when an agent displayed a
fearful face rather than a neutral face. This finding suggests that the process of VSPT supports
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inferences about the mental state of others in socially relevant situations. For example, detecting
fear in the face of another motivates one to identify the source of terror. Similarly, VSPT can be
a useful tool to resolve uncertainty in the social world. Furlanetto et al. (2013) found significant
increases in VSPT when the target person’s gaze (thereby his line of sight) was ambiguous (i.e.,
incongruent with his perceived actions) rather than unambiguous (Experiment 2). This suggests
that the process of VSPT becomes especially active when a perceiver is presented with a social
target whose actions and intentions are unclear.
In sum, the research on visuospatial perspective taking (VSPT) demonstrates (1) VSPT is
a spontaneous process requiring minimal cognitive effort; (2) VSPT entails two levels of
processing, and (3) the tendency to engage in VSPT can vary by situation, social context, and the
extent to which a target is imbued with agency.
One possibility raised by these conclusions is that the process of VSPT may serve to
support social interactions. For example, if one wishes to socially connect with another, VSPT
can inform the perceiver as to a target’s intentions and internal state so that the perceiver may
interact with the target in a sociable manner. Conversely, if one’s antisocial motives are extreme
enough, a perceiver might use the information gained from VSPT to actively avoid a target; such
motives may even reduce or eliminate the tendency engage in VSPT. This reasoning suggests
that the likelihood of engaging in VSPT might increase when we feel motivated to connect with
others or decrease when we feel motivated to disconnect from others. This is the core idea
explored in the research that was conducted for this dissertation. The research attempted to alter
the motivation to connect with others or to disconnect with others by using an ostracism
technique. This research domain is described in the next section.
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Ostracism
Social exclusion (ostracism) refers to the act of ignoring a group or individual by a group
or individual (Williams, 2007a). Social exclusion has powerful effects on thoughts, emotions,
and behaviors (for an overview, see Williams, 2001). Ostracized individuals have been found to
report increased feelings of anxiety, depression, loneliness, frustration, and helplessness (Geller,
Goodstein, Silver, & Sternburg, 1974; Leary, 1990; Sommer, Williams, Ciarocco, & Baumeister,
2001; Williams, 2007a, 2007b; 2009; Williams, Cheung, & Choi, 2000; Williams & Zadro,
2001; Zadro, Williams, & Richardson, 2004). The psychological pain of social exclusion has
even been shown to manifest neurologically in the same brain areas that process physical pain
(Eisenberger, Lieberman, & Williams, 2003). People feel the negative effects of social exclusion
even when told that the ostracizers are computer-generated agents (Zadro et al., 2004).
It has been argued that social exclusion might affect people in one of two seemingly
opposing ways (Williams, 2007a). One possible response to ostracism is for an individual to
typically respond in a sociable manner in the hopes of reaffiliating with the ostracizing group.
This outcome has already been demonstrated in many studies. For example, Carter-Sowell,
Chen, and Williams (2008) solicited donations from participants after they were either socially
excluded or included. They found that socially excluded participants tended to pledge to donate
more money relative to included participants as an offering to be accepted into their social group.
Similarly, Lakin, Chartrand, and Arkin (2008) found that socially excluded individuals engage in
more non-conscious behavioral mimicry with others relative to socially included individuals,
suggesting the motive to affiliate can reflect non-conscious motives. However, as Williams
(2007a) also suggests, a second consequence of ostracism is that it can make others temporarily
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undesirable, thereby motivating perceivers to avoid others. For example, Tice, Twenge, and
Schmeichel (2002) socially excluded participants, and then offered them the option to leave the
experiment immediately in lieu of helping the experimenter on a new task. Nearly all the
socially excluded participants chose to exit the experiment.
The large body of research on social exclusion might thus be summarized as providing
evidence that being ostracized can sometimes heighten: (1) a person’s social needs, prompting an
individual to approach or engage others, or (2) a person’s individual needs (e.g., shame
avoidance, self-protection), prompting an individual to avoid others.
Ostracism and Perception
This dissertation explores the extent to which ostracism might alter the tendency to
engage in VSPT. This step is not as large as it might seem because the extension of ostracism
into the perception domain has already been accomplished. One example is a distance
perception study reported by Pitts, Wilson, and Hugenberg (2014). Pitts et al. used a social
rejection paradigm in which the target “replaced” the confederate who excluded the participant.
They reported results indicating that socially rejected perceivers judged the social target to be
closer in distance to them then did non-rejected perceivers. However, key to this perceptual
distance effect may be the extent to which an individual expects to interact with the social target.
Clinton, Skowronski, and Wiemer (2014) conducted a distance perception study that was similar
to the ones conducted by Pitts et al. (2014). However, in the Clinton et al. study participants
judged the distance to a social target about whom there was no expectation of future interaction.
Clinton et al. found that in comparison to the non-ostracized participants, the ostracized
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participants judged the social target to be more distant; Knowles, Green, and Weidel (2014)
reported similar results.
Collectively, these results show the two aftereffects of ostracism, illustrating how it can
sometimes prompt affiliation, and sometimes prompt rejection. Moreover, the studies suggest
that ostracism can affect judgments of distance, and more broadly, suggests that ostracism can
have an impact on the perceptual system.
The claim that ostracism might affect perception also makes sense from other
perspectives. For example, there is a considerable amount of evidence suggesting that motivated
psychological states (e.g., hunger, thirst, etc.) influence how we perceive the world around us
(see Dunning & Balcetis, 2013 for a review of this area of research). Representative early
findings showed that coins are perceived to be larger when the perceiver comes from a less
affluent background (relative to a perceiver from a more affluent background; Bruner &
Goodman, 1947) and that positive words are identified faster than controversial words
(McGinnies, 1949).
Critics (e.g., McCurdy, 1956) noted that these early findings might not have reflected the
action of motivated perceptual mechanisms (e.g., affluent perceivers have more experience with
coins than less affluent perceivers). However, many of these criticisms have been overcome in a
program of research that explores wishful seeing (Balcetis & Dunning, 2010). Especially
relevant to this dissertation is series of experiments reported by Balcetis and Dunning (2010).
Results from these studies showed that participants typically judged desirable objects as
perceptually closer than less desirable objects: water appeared closer when participants were
thirsty rather than quenched (Experiment 1), money was closer if the participants believed they
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could win it than if the money was not winnable (Experiment 2a), and clipboards seemed closer
if the attached personality test provided positive feedback versus negative feedback (Experiment
2b). Alter and Balcetis (2011) extended the findings of Balcetis and Dunning (2010) by showing
that participants judged distances towards desirable locations (e.g., an amusement park) as closer
than undesirable distances (e.g., a garbage dump). This was the case if participants were more
excited about their destination than their origin (Experiment 1) or if participants read a positive
description of the target rather than a negative description (Experiment 2).
Balcetis and Dunning (2007) found evidence of similar effects in response to the
motivations induced by cognitive dissonance. Festinger’s (1957) cognitive dissonance theory
claims that individuals strive to maintain consistency in thoughts and actions. Disruption of this
consistency motivates individuals to restore the balance. Balcetis and Dunning (2007)
demonstrated that these motives might affect perceptions. They placed participants in a
dissonance-like state by asking them to walk out in public while dressed in a Carmen Miranda
outfit (i.e., coconut bra, grass skirt, and ornate fruit hat). Dissonance was created for those
participants who believed they had freely chosen to complete this task. Participants judged the
length of the distance they just walked as shorter relative to those in a low dissonance or control
condition. Balcetis and Dunning (2007) interpreted the shorter distance estimates as a reflection
of the participants’ attempt to resolve the dissonance created by having “freely chosen” to be
publicly embarrassed.
In summary, there is strong evidence that motivations, even social motivations, alter
perceptions. The existing research evinces such effects in the domain of simple perceptual
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judgments, such as judgments of distance to a social target. In this dissertation, the experiments
to follow explored whether similar effects are observed in the domain of VSPT.
Overview of Hypotheses And Experiments
The research described in this dissertation considered the following hypotheses: (1) in
some circumstances, social exclusion affects one’s social needs (e.g., need for affiliation), which
in turn increases the likelihood of engaging in VSPT, but (2) in other circumstances social
exclusion affects one’s individual needs (e.g., need for self-protection; shame avoidance), which
in turn decreases the likelihood of engaging in VSPT.
Note that these ideas, though plausible, might be perceived by some as controversial.
Some theorists might suggest that the cognitive processes that give rise to VSPT are modular in
nature (e.g., Fodor, 1985). If this is true, then the cognitions involved in tracing one’s line of
sight (level 1) and engaging in mental rotation (level 2) can operate independently of one’s
psychological state. This Modular Hypothesis thus posits that VSPT will be immune to a
perceiver’s social motivations. This is thus a third hypothesis that is considered in the
dissertation research to follow.
Experiment 1 replicated Tversky and Hard’s (2009) result showing that the presence of
an agent increased the amount of VSPT. In Experiment 2, prior to engaging in Tversky and
Hard’s VSPT task, participants were either included or excluded while playing a social balltossing game called Cyberball (Williams, Yeager, Cheung, & Choi, 2012). Experiment 3 was
designed as a follow up to Experiment 2. In Experiment 3, participants played a game of
Cyberball and then completed the VSPT task. However, Experiment 3 also included a no
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Cyberball control group. This control group was included to directly assess any possible effect
of playing the Cyberball task on VSPT. Additionally, Experiment 3 served to replicate the
findings from Experiments 1 and 2. Experiments 2 and 3 both showed that the tendency to
engage in VSPT was not changed in participants who experienced an ostracism manipulation,
supporting the Modularity hypothesis. These results are interesting in light of a manipulation
check that confirmed ostracized participants indeed reported feelings of ostracism.
To summarize, this dissertation demonstrated that: (1) visuospatial perspective taking
was enhanced when the stimulus included a social target, (2) exposing participants to social
exclusion did not produce changes in VSPT relative to exposing people to social inclusion, and
(3) relative to a non-Cyberball control condition, exposing participants to the Cyberball game did
not alter VSPT performance.

CHAPTER TWO
EXPERIMENT ONE
Tversky and Hard (2009) reported that the processes of VSPT can occur spontaneously,
and they explored some of the variables that might moderate this tendency. In their research
paradigm, participants viewed an image, which was followed by an open-ended question asking
to describe the spatial relations of the objects within the image. The image either displayed
solely the target objects, a person looking at one of the target objects, or a person reaching for
one of the target objects.
The purpose of Experiment 1 in this dissertation was to successfully replicate the effect
demonstrated by Tversky and Hard (Experiment 1, 2009): The presence of an agent should
increase the likelihood that individuals adopt that agent’s visual perspective. More specifically,
if Experiment 1 successfully replicates Tversky and Hard (2009), then there should be a greater
proportion of participants that adopt the agent’s visual perspective than their own visual
perspective when the agent is present in the image. Moreover, following Tversky and Hard
(2009), this effect should not depend on whether or not the agent is seen acting upon the target
objects. More specifically, there should be no discernable difference in the proportion of
participants who adopt the agent’s visual perspective between the conditions in which the image
of the agent looking at the object and the condition in which the agent is reaching for the object.
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Method
Participants
Similar to Tversky and Hard (2009), Experiment 1 recruited 156 undergraduates from an
introductory Psychology course. Participants received course credit in exchange for their
participation.
Design & Materials
Experiment 1 manipulated a single between-subjects independent variable containing
three levels: Participants were randomly assigned to view either an image with no agent present
(no agent), an image with an agent present looking directly at one of the target objects (agent
looking), or an image with an agent present in the act of reaching for one of the target objects
(agent reaching). The materials used for Experiment 1 are displayed in Figure 1. Experiment 1
only measured a single dependent variable: participants’ open-ended response to the image (i.e.,
type of visual perspective taken).

16

(A) No Agent

(B) Agent Looking
at Bottle

(C) Agent
Reaching for Bottle

Figure 1:

Images used in Experiment 1.
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Procedure
Experiment 1 was conducted as an online experiment using Survey Monkey
(http://www.surveymonkey.com). After providing informed consent, participants viewed one of
the three image types (randomly determined for each participant). They were then asked the
question, “In relation to the lunchbox, where is the water bottle?” Participants typed their
response using a keyboard. Responses were not subject to either a time limit or word limit.
After they completed their response, participants were debriefed and thanked for their
participation.
Results and Discussion
As in Tversky and Hard (2009), participant responses were coded into one of three
categories: Self, Other, or Neutral. Responses were coded as Self if they contained language
from the participants’ point-of-view (e.g., “To my right,” “To the right of it”). Other responses
reflected language from the agent’s viewpoint (e.g., “To his left,” “To the man’s left”). Neutral
responses contained language that was ambiguous as to the intended perspective (e.g., “Over
there,” “Across the table”). If the participant’s response implied more than one category (e.g.,
“My right, his left,” “To the right, across the table”), the response was coded according to the
first perspective mentioned (following Tversky & Hard, 2009). Two researchers coded the
responses and established interrater reliability (Cohen’s Kappa = 0.95).
Figure 2 contains the percentages of visual perspective taken by image (raw frequencies
can be found in Appendix B). The responses from Experiment 1 were analyzed using
multinomial logistic regression. In the analysis, image was used to predict the type of visual
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perspective taken. This analysis tested whether image significantly changed the odds that one
engaged in VSPT. The results provide evidence that image significantly affected visual
perspective taken, G2 = 17.20, df = 4, p = .002.
100%

Percentage of Responses

90%
80%
70%
60%

Neutral

50%

Other

40%

Self

30%
20%
10%
0%
No Agent

Figure 2:

Agent Looking

Agent Reaching

Percentages of visual perspective as a function of image.

Follow up analyses assigned the no agent condition as the reference category for the
image variable, and the self perspective served as the reference for the dependent variable (i.e.,
visual perspective). Therefore, any detectable changes in odds were interpreted relative to the no
agent image and the probability of one taking the other perspective relative to the self. The odds
that participants in the agent looking condition would adopt the visual perspective of the other
(versus self) were 7.81 times larger than the odds in the no agent condition, Wald χ 2 = 9.47, df =
1, p = .002, OR = 7.81, 95% CI = 2.11-28.93. The odds that participants in the agent reaching
condition would adopt the visual perspective of the other (versus self) were 8.88 times larger
than the odds in the no agent condition, Wald χ 2 = 10.46, df = 1, p = .002, OR = 8.88, 95% CI =
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2.36-33.36. The odds that participants in the agent looking condition would adopt the visual
perspective of the other (versus self) were not significantly different from the odds that
participants in the agent reaching condition would adopt the visual perspective of the other
(versus self), Wald χ 2 = 0.09, df = 1, p = .76, OR = 0.88, 95% CI = 0.38-2.03.
Experiment 1 was a successful replication of Tversky and Hard (2009). The inclusion of
a person in the background of the image significantly increased the odds that participants would
adopt that person’s visual perspective, a result that matches results from prior research.
Experiment 1’s results also demonstrated that the materials crafted for this experiment were
effective in producing the effect. These materials were therefore used in subsequent experiments.

CHAPTER THREE
EXPERIMENT TWO
Experiment 2 explored whether social exclusion affected one’s tendency to engage in
VSPT. This was accomplished by having participants complete the VSPT task from Experiment
1 after participating in an online game of catch called Cyberball (Williams et al., 2012). During
the Cyberball game, half of the participants were socially included in the game (i.e., they
received one-third of the total ball passes) and the other half of the participants were socially
excluded in the game (i.e., they received only one-fifteenth of the total passes).
As discussed in the introductory chapter of this dissertation, past ostracism research in
other domains led to two hypotheses regarding social exclusion’s relationship with VSPT. The
first is that if social exclusion activates a perceiver’s social needs, the perceiver will be more
likely to engage in VSPT than a perceiver who is not socially excluded. This would be indicated
by a greater proportion of socially excluded participants adopting the Other perspective relative
to socially included participants.
On the other hand, if a perceiver’s individual needs are activated by social exclusion, the
perceiver will be less likely to engage in VSPT relative to a socially included perceiver. This
would be indicated by a smaller proportion of socially excluded participants adopting the Other
perspective relative to socially included participants.
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However, according to the Modular Hypothesis, social exclusion will have no impact on
VSPT: Socially excluded perceivers should engage in equal amounts of VSPT relative to
socially included perceivers. In other words, the proportion of participants adopting the Other
perspective would not differ between socially included participants and socially excluded
participants.
Method
Participants
Experiment 2 recruited 200 participants from Amazon Mechanical Turk
(http://www.mturk.com), an online subject pool. Participants received 25 cents in exchange for
their participation. Out of the original 200 participants, six participants requested that their data
be excluded from analyses, and nine participants’ data were excluded from analyses due to
evidence of noncompliance (e.g., incomplete responses, missing data, etc.). Therefore, analyses
were conducted using the data from the remaining 185 participants.
Design & Materials
Experiment 2 consisted of a 2 (Cyberball [excluded, included]) × 2 (Image [no agent,
agent reaching]) factorial design. Both independent variables (i.e., Cyberball and image) were
manipulated between-subjects. Participants were randomly assigned to be either included or
excluded in the Cyberball game then view an image either with or without the agent present.
The same images from Experiment 1 were used in Experiment 2.
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The Cyberball game (Williams et al., 2012) consists of three players passing a ball back
and forth amongst each other for thirty passes (see Figure 3). Players in the exclusion
(ostracism) condition only receive two passes at the beginning of the game (either from the same
player or one pass from each player) whereas players in the inclusion condition receive a total of
ten passes (passer randomly determined each time) from the other players throughout the game.
A 31-item questionnaire modeled after Zadro et al. (2004) was used as a manipulation check to
assess the impact of the social exclusion manipulation (see Appendix A). Responses were made
on a 5-point scale (Not at all to Extremely).
Therefore, Experiment 2 measured two dependent variables: visual perspective (i.e., Self,
Other, Neutral) and feelings of social exclusion.

Figure 3:

Example Cyberball game.
Procedure

Experiment 2 was conducted as an online experiment using Qualtrics
(http://www.qualtrics.com). To bypass suspicions that the Cyberball task was in any way related
to the VSPT task, participants were given a cover story that described the experiment as a study
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about spatial and social skills. Next, participants were randomly assigned to be either included
or excluded in the Cyberball game. Immediately upon completion of the game, participants
completed the VSPT task from Experiment 1. Half of the participants saw the agent reaching
image and half saw the no agent image. Once participants completed the VSPT task, they
completed the questionnaire assessing their experiences during the Cyberball game.
Results and Discussion
Manipulation Check
Initial analyses looked for evidence that Cyberball manipulation was effective. After the
appropriate reverse coding of some items (Zadro et al., 2004) participants’ responses from the
post-Cyberball questionnaire were analyzed (t statistics and dfs were corrected when the equality
of variances assumption was violated) and are reported in Table 1. Consistent with past results
described in the ostracism literature, the Cyberball manipulation was indeed effective. Singleitem manipulation checks confirmed participants in the exclusion condition felt more ignored
(t[161.98] = 10.90, p < .001, d = 1.71)1, more excluded (t[183] = 11.97, p < .001, d = 1.77), and
reported receiving fewer passes relative to participants in the inclusion condition (t[162.26] =
18.51, p < .001, d = 2.91)2. Additionally, sense of belonging, self-esteem, and sense of control
indices confirmed that excluded participants felt a lesser sense of belonging (t[183] = 14.99, p

1
2

Levene’s test indicated unequal variances (F = 5.51, p = .02).
Levene’s test indicated unequal variances (F = 5.64, p = .02).
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< .001, d = 2.22), lowered self-esteem (t[166.00] = 7.59, p < .001, d = 1.18)3, and a lesser sense
of control (t[183] = 9.35, p < .001, d = 1.38) relative to included participants.
To explore any possible relationship between ostracism and VSPT, responses from the
post-cyberball questionnaire were correlated with responses from the perspective of the other.
This entailed treating other responses as a binary variable (i.e., 1 if the response was other and 0
if not) then computing bivariate correlations of this variable with scores from the post-cyberball
questionnaire for participants in the inclusion condition only, exclusion condition only, and
across both conditions. Correlations are presented in Table 2 below, however none of these
correlations were found to be statistically significant (all p’s > .15) suggesting the extent to
which participants felt socially excluded was not related to changes in other responses.
Table 1
Descriptives for Post-Cyberball Questionnaire

3

Item
"I was ignored"
"I was excluded"
Percentage of passes

Cyberball Condition
Excluded (n = 88)
Included (n = 97)
M
SD
M
SD
3.85
1.43
1.80
1.09
3.98
1.41
1.74
1.12
8.20
6.38
30.77
9.87

Index
Sense of belonging (α = .94)
Self-esteem (α = .90)
Sense of control (α = .91)

20.22
12.95
9.33

4.95
5.02
4.31

Levene’s test indicated unequal variances (F = 4.25, p = .04).

10.14
18.05
15.16

4.18
3.99
4.17
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Table 2
Correlations of Other Responses with Post-Cyberball Questionnaire by Cyberball Condition
Cyberball Condition
Included
Excluded
Total

Sense of belonging
0.11
0.11
0.09

Index
Self-esteem
0.02
-0.14
-0.06

Sense of control
0.10
0.07
0.09

Visual Perspective Taking
Figure 4 presents percentages of visual perspective by image by Cyberball (raw
frequencies can be found in Appendix B). Multinomial logistic regression was once again used
to determine if image or Cyberball and their interaction significantly predicted visual perspective.
The analysis results indicated that there was a significant main effect of image on visual
perspective (G2 = 13.21, df = 2, p = .001). The odds that participants in the agent reaching
condition would adopt the visual perspective of the other (versus self) were 3.36 times greater
than the odds in the no agent condition, Wald χ 2 = 7.41, df = 1, p = .006, OR = 3.36, 95% CI =
1.41-8.06. However, the analysis yielded neither a significant main effect of Cyberball (G2 =
0.34, df = 2, p = .85) nor an interaction between image and Cyberball (G2 = 1.56, df = 2, p = .46).
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Percentages of visual perspective as a function of image and Cyberball.

The effect of image replicates the findings from Experiment 1 such that the presence of
an agent increased the probability of adopting that agent’s visual perspective. Despite the
manipulation check confirming that participants in the exclusion felt ostracized relative to
participants in the inclusion condition, ostracism did not appear to affect VSPT behavior. This
null finding provides preliminary support for the Modularity hypothesis.
On inspecting the data from Experiment 2, one may speculate that the increase in other
responses (i.e., VSPT behavior) across image types did not correspond to a decrease in self
responses. Rather, the increase in other responses seems to be related to a decrease in neutral
responses. This is in contrast with the findings from Experiment 1 that observed a general
decrease in self responses corresponding to a general increase in other responses. In the case of
Experiment 1, neutral responses stayed relatively constant across image types. Interestingly, in
Experiment 2, self responses appeared to stay relatively constant across image types.

27
One possible explanation for the lack of change in self responses stems from the nature of
the Cyberball game. The Cyberball game is situated as a pseudo-social interaction. Regardless
of whether participants had a positive experience in the inclusion condition or a negative
experience in the exclusion condition, participants were led to believe that they were interacting
with other agents in a social context. Therefore, it is possible that participating in a social
interaction prior to the VSPT task could predispose participants to behave in a less egocentric
manner. This notion is further explored and tested in Experiment 3.

CHAPTER FOUR
EXPERIMENT THREE
The final experiment in this dissertation investigated the possibility that exposure to
social interaction (i.e., Cyberball) potentially affected VSPT behavior. Experiment 3 served as
an extension of Experiment 2 by including a control condition that consisted of only the VSPT
task. Conceptually, the control condition from Experiment 3 was a direct replication of
Experiment 1. The inclusion of this control condition afforded comparisons between participants
exposed to a social interaction (via inclusion or exclusion) to participants without exposure to a
social interaction.
If the social interaction hypothesis from Experiment 2 is correct (i.e., social interaction
reduces egocentrism), then participants assigned to participate in a game of Cyberball should
produce fewer self responses relative to participants assigned to only complete the VSPT task.
Alternatively, if the null findings from Experiment 2 were anomalous, then the Social
Needs and Individual Needs hypotheses can again be tested in Experiment 3. If social exclusion
activates a perceiver’s social needs, the perceiver will be more likely to engage in VSPT relative
to a perceiver who is not socially excluded. This would be manifested as a greater proportion of
socially excluded participants adopting the Other perspective relative to socially included
participants and control participants. On the other hand, if a perceiver’s individual needs are
activated, the perceiver will be less likely to engage in VSPT relative to a socially included
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perceiver and control perceiver. This would be manifested as a smaller proportion of socially
excluded participants adopting the Other perspective relative to socially included participants
and control participants. The third possibility comes from the Modularity Hypothesis, which
predicts that ostracism should not affect VSPT. Therefore, the Modularity Hypothesis would not
predict that participants in the inclusion condition and the exclusion condition to differ from
participants who completed the VSPT task in the control condition without exposure to the
Cyberball game. A replication of Experiment 2’s results would confirm that the null findings
from Experiment 2 were not anomalous.
Method
Participants
Experiment 3 recruited 300 participants from Mechanical Turk. Participants received 25
cents as compensation for their participation. Out of the original 300 participants, 20 participants
requested that their data be excluded from analyses, and one participant’s data was excluded
from analyses due to evidence of noncompliance (e.g., incomplete responses, missing data, etc.).
Therefore, the analyses that are reported contained data only from the remaining 279 participants.
Design & Materials
Experiment 3 was constructed as a 3 (Cyberball [excluded, included, control]) × 2 (Image
[no agent, agent reaching]) factorial design. As in Experiment 2, both independent variables (i.e.,
image & Cyberball) were manipulated between-subjects. Participants were randomly assigned to
be either included in the Cyberball game, excluded in the Cyberball game, or to not participate in
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the game and only complete the VSPT task. Then participants were randomly assigned to view
an image either with or without the agent present. The same images from Experiment 2 were
used in Experiment 3.
As in Experiment 2, Experiment 3 measured two dependent variables: (1) type of visual
perspective taken and (2) feelings of social exclusion (for those assigned to either the inclusion
or exclusion condition).
Procedure
Experiment 3 was conducted as an online experiment using Qualtrics
(http://www.qualtrics.com). For those assigned to a Cyberball condition, the same cover story
from Experiment 2 was used for Experiment 3. Those assigned to the control condition were not
given this cover story; they simply progressed to the VSPT task. Immediately on completion of
the Cyberball game, participants in the inclusion condition and the exclusion condition both
completed the VSPT task from Experiment 1. Half of the participants saw the agent reaching
image and the remainder saw the no agent image. After participants in the inclusion condition or
exclusion condition completed the VSPT task, they completed the questionnaire assessing their
experiences during the Cyberball game.
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Results and Discussion
Manipulation Check
Initial analyses looked for evidence that Cyberball manipulation was effective. After the
appropriate reverse coding of some items (Zadro et al., 2004) participants’ responses from the
post-Cyberball questionnaire were analyzed and are reported in Table 3. Consistent with past
results described in the ostracism literature and with the results from Experiment 2, the Cyberball
manipulation was indeed effective. Single-item manipulation checks confirmed relative to
participants in the inclusion condition, participants in the exclusion condition felt more ignored
(t[161] = 11.54, p < .001, d = 1.82), more excluded (t[161] = 10.76, p < .001, d = 1.70), and
reported receiving fewer passes (t[160] = 19.38, p < .001, d = 3.06). Additionally, belonging,
self-esteem, and sense of control indices confirmed that excluded participants felt a lesser sense
of belonging (t[161] = 13.01, p < .001, d = 2.05), lowered self-esteem (t[161] = 8.55, p < .001, d
= 1.35), and a lesser sense of control (t[162] = 8.62, p < .001, d = 1.35) relative to included
participants.
To explore any possible relationship between ostracism and VSPT, responses from the
post-cyberball questionnaire were correlated with responses from the perspective of the other.
This entailed treating other responses as a binary variable (i.e., 1 if the response was other and 0
if not) then computing bivariate correlations of this variable with scores from the post-cyberball
questionnaire for participants in the inclusion condition only, exclusion condition only, and
across both conditions. Correlations are presented in Table 4 below, however none of these

32
correlations were found to be statistically significant (all p’s > .10) suggesting the extent to
which participants felt socially excluded was not related to changes in other responses.
Table 3
Descriptives for Post-Cyberball Questionnaire

Item
"I was ignored"
"I was excluded"
Percentage of passes

Cyberball
Excluded (n = 86)
Included (n = 77)
M
SD
M
SD
4.15
1.19
1.97
1.21
4.15
1.23
2.05
1.26
7.52
6.68
29.99
8.07

Index
Sense of belonging (α = .94)
Self-esteem (α = .88)
Sense of control (α = .83)

20.22
12.09
8.69

4.78
4.36
4.01

10.75
17.62
14.19

4.48
3.84
4.14

Table 4
Correlations of Other Responses with Post-Cyberball Questionnaire by Cyberball Condition
Cyberball Condition
Included
Excluded
Total

Sense of belonging
0.12
-0.02
-0.01

Index
Self-esteem
0.17
-0.12
-0.01

Sense of control
-0.11
0.03
0.00

Visual Perspective Taking
Figure 5 presents percentages of visual perspective by image and by Cyberball (raw
frequencies can be found in Appendix B). Multinomial logistic regression was once again used
to determine if image or Cyberball and their interaction significantly predicted visual perspective.
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As in Experiment 1 and Experiment 2, there was a significant main effect of image on visual
perspective (G2 = 23.73, df = 2, p < .001). The odds that participants in the agent reaching
condition would adopt the visual perspective of the other (versus self) were 5.21 times larger
than the odds in the no agent condition, Wald χ 2 = 19.26, df = 1, p < .001, OR = 5.21, 95% CI =
2.50-10.94. Unexpectedly the odds that participants in the agent reaching condition would adopt
a neutral perspective (versus self) were 1.93 times larger than the odds in the no agent condition,
Wald χ 2 = 4.53, df = 1, p = .033, OR = 1.93, 95% CI = 1.05-3.53. Most importantly, however,
the analysis results yielded no evidence that participant responding was affected by Cyberball
(G2 = 2.74, df = 2, p = .25) or by the interaction between image and Cyberball (G2 = 2.22, df = 2,
p = .34)
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Figure 5:

Agent

Percentages of visual perspective as a function of image and Cyberball.

Overall, the findings from Experiment 3 replicated the null findings from Experiment 2.
Once again, the only manipulation that impacted VSPT behavior was image. Participants in the
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inclusion condition and the exclusion condition both produced VSPT responses at a rate similar
to the rate produced by participants in the control condition. As in Experiment 2, the lack of an
effect of the Cyberball manipulation was not due to the ineffectiveness of the manipulation.
Results from analyses of the manipulation check showed that participants who were excluded in
the Cyberball game reported feeling significantly more ostracized relative to included
participants. In the context of this significant manipulation check, this null finding provides
additional support for the Modularity hypothesis, indicating that VSPT behavior is a modular
cognitive system immune to immediate social factors.
Surprisingly, image also affected the likelihood that participants would adopt a neutral
perspective in lieu of a self perspective. This effect was not present in either Experiment 1 or
Experiment 2. This finding seems unique to Experiment 3, suggesting it is anomalous. Similarly,
the self responses in Experiment 3 demonstrated a shift towards other responses as in Experiment
1, which does not replicate the patterns of self responses observed in Experiment 2. This
suggests that the relatively static self responses from Experiment 2, thought to have been caused
by exposure to social interaction, may have potentially been spurious.
Finally, the findings from Experiment 3 do not support the idea that VSPT responding
was affected by engagement in the Cyberball task, regardless of whether participants were
included in that task or were excluded in that task. This null finding again provides additional
support for the Modularity hypothesis, indicating that VSPT behavior is a modular cognitive
system immune to immediate social factors.

CHAPTER FIVE
GENERAL DISCUSSION
Tversky and Hard (2009) claimed that the process of visuospatial perspective taking
(VSPT) can contribute to social interactions. They argued that a perceiver’s proclivity to adopt
another’s perspective when in someone’s presence serves to help the perceiver to better
understand the social scene. Tversky and Hard (2009) claimed that engaging in VSPT helps the
perceiver better comprehend not only what spatial information another person has available or
accessible, but how and why that person fits in a given scene.
Consider, for example, a scenario in which you catch a glimpse of a friend seated across
from you looking past your shoulder. Naturally, one would feel compelled to turn around to
locate the target of that person’s gaze. This, as Tversky and Hard (2009) argue, is how VSPT
can facilitate social interaction. By engaging in VSPT, one can anticipate a person’s goals or
motivations. In the example above, perhaps your friend was gazing at a potential love interest, in
which case you might decide to facilitate an interaction between your friend and his or her crush.
While the findings from Furlanetto et al. (2013) and Zwickel and Müller (2010) provide
support for this claim, the findings from this dissertation raise questions about the extent to
which VSPT is related to social interaction. Undoubtedly, across 3 experiments, the Tversky and
Hard (2009) VSPT effect was replicated. Participants who viewed an image of a person were
significantly more likely to adopt that person’s visual perspective. However, in Experiment 3,
participants exposed to the Cyberball task did not differ in their VSPT responses from those not
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exposed to the task, and in Experiment 2 and Experiment 3 the different Cyberball experiences
(i.e., inclusion condition of Cyberball or exclusion condition of Cyberball) did not produce
differences in VSPT behavior. This latter null finding is not the result of a weak manipulation.
The manipulation checks from Experiments 2 and 3 confirmed that participants in the exclusion
condition reported feeling significantly more ostracized than participants in the inclusion
condition, a finding that is consistent with the established body of ostracism research (e.g.,
Williams, 2007a, 2007b; 2009; Williams et al., 2000; Williams & Zadro, 2001; Zadro et al.,
2004).
While the ostracism manipulation was effective, it was hypothesized to have impacted
participants in one of two ways. Excluded participants were anticipated to behave either
prosocially or antisocially in the VSPT task. One limitation from Experiments 2 and 3 is that is
the findings can neither confirm nor refute whether excluded participants were indeed motivated
to be prosocial or antisocial. However, previous research using the Cyberball paradigm (e.g.,
Lakin et al., 2008; Carter-Sowell et al., 2008) suggests that the Cyberball manipulation typically
compels excluded participants to be prosocial rather than antisocial. Be that as it may, future
research might want to explore whether the null effect of Cyberball on VSPT can be explained
by individual differences in response to rejection. For example, high trait self-esteem has been
linked to prosocial behavior after rejection and low trait self-esteem has been has been linked to
antisocial behavior after rejection (Sommer & Rubin, 2005). Future research could test trait selfesteem as a moderator of Cyberball’s effect on VSPT.
For now, the results from Experiment 2 and Experiment 3 raise the possibility that
VSPT’s contribution to social interactions is modular in nature and therefore unaffected by social
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factors that might otherwise influence social interactions. If VSPT is relatively unphased by
social factors, what other ideas might then explain the Tversky and Hard (2009) VSPT effect?
VSPT experiments that have adopted their paradigm, including this dissertation, always centrally
position the person in the image. Within the context of the Tversky and Hard (2009) task,
participants are asked to explain the spatial relationship between two objects. Perhaps VSPT
responding occurs because when the person is centrally positioned in the image, people may feel
obligated to use the centrally located figure in their responses (i.e., a demand characteristic). A
related idea is that participants mention the central figure because doing so minimally consumes
cognitive resources. That is, people may use the prominent central person in the scene not
because they are preparing for social interaction with the person, but simply because it is easy to
do so.
Thus, VSPT behavior may not necessarily involve understanding the social scene in
preparation for social interaction as claimed by Tversky and Hard (2009). Rather, VSPT
basically contributes spatial information that could later facilitate the understanding of a social
scene. Therefore, the central positioning of the person in the scene may simply be a salient
condition that prompts people to cognitively process the person as a reference point when
responding. To test this reference point hypothesis, one could develop a series of experiments
that vary the characteristics of the centrally positioned target. For example, what if the centrally
located reference point was a geometric shape instead of a person? If VSPT is indeed selective
to humans, one would not expect the same Tversky and Hard (2009) VSPT effect when the
person is replaced with a triangle. However, the reference point hypothesis would suggest that
similar effects would occur for prominent central figures, regardless of their nature. Results
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from Zwickel (2009) offer a compromise: the VSPT effect with non-human shapes may only
occur once that shape has been imbued with agency.
A related issue that can and should be resolved by future research blending the Tversky
and Hard (2009) paradigm with the Zwickel (2009) paradigm concerns the Zwickel (2009)
finding that ambiguous (i.e., random) movement does not increase VSPT. This finding
seemingly conflicts with the Furlanetto et al. (2013) finding that ambiguity increased VSPT. If
participants that viewed the target triangle engage in random movement produce less VSPT
relative to participants that viewed the target triangle engage in agentic (i.e., unambiguous)
movement, then this would question the Furlanetto et al. (2013) finding. However if viewing the
ambiguous triangle lead to more VSPT relative to the unambiguous triangle, then this would
support the Furlanetto et al. (2013) finding. If the ambiguous triangle and unambiguous triangle
do not differentiate in VSPT, then this would be additional evidence for the reference point
hypothesis. Regardless, the results of this dissertation challenge the Tversky and Hard (2009)
assumption that VSPT responding in their task reflects preparation for social interaction, and also
suggests that future research needs to take a more critical look at this assumption.
However, let’s assume that VSPT is linked to social interaction, as Tversky and Hard
(2009) suggest. Given this assumption, why might it be the case that the ostracism manipulation
was not effective in altering VSPT responding? One explanation for why ostracism did not
affect VSPT, of course, comes from the Modularity hypothesis. Given the null evidence from
Experiments 2 and 3, perhaps the cognitive system responsible for VSPT is indeed modular in
nature and therefore impervious to an individual’s social motives.
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A second possibility is that the Tversky and Hard (2009) measure of VSPT is simply not
sensitive to detecting the impact of social factors on perspective taking. Tversky and Hard’s
(2009) paradigm operationalized VSPT as the rate at which participants produced a nonegocentric response that implied another person’s visual perspective. The categorical nature of
this variable may simply be insensitive to the perspective taking shifts that might be induced by
exposure to the various conditions of the Cyberball task. This interpretation might be considered
in light of the results reported from the Knowles (2014) paradigm. She operationalized VSPT as
(1) the degree to which participants wrote letters on their forehead that were readable to outside
viewers (i.e., the E-task; see Galinsky, Magee, Inesi, & Gruenfeld, 2006) and (2) the extent to
which participants provide accurate directions to a blindfolded confederate as to successfully
navigate a maze (Experiment 2). Knowles (2014) successfully found that ostracism lead to
increases in VSPT with her VSPT tasks—supporting the social needs hypothesis. Perhaps future
studies could test ostracism’s influence on VSPT by testing the Knowles (2014) paradigm
alongside the Tversky and Hard (2009) paradigm to investigate whether these different tasks
capture the same VSPT processes.
A third possibility is that the conditions of the experiment were not set up in a way that
would show that the motives induced by the Cyberball task would transfer to the VSPT task.
For example, Experiments 2 and 3 deliberately treated these tasks as separate so as not to arouse
suspicion amongst participants. This may have lead participants to compartmentalize their
ostracism experience so that it did not carry over to the VSPT task. Zwickel and Müller (2010)
concluded that the emergence of VSPT requires some level of socio-situational relevance, and
the design of Experiment 2 and Experiment 3 may have thus avoided this relevance condition.
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Future studies may test this possibility by making the ostracism task relevant to the VSPT
task. To directly connect the ostracism experience to the VSPT, one might consider using an
image of the person that appears in the VSPT task as the image of one of the Cyberball players
(see Figure 3). One might plausibly expect VSPT responding to be affected when the person
who excluded a participant (i.e., an ostracizer) in Cyberball is also located in the center of the
image used in the VSPT task. If VSPT is a social process, one would expect VSPT behavior to
change as a function of the social relationship between the perceiver and the VSPT target.
However if VSPT is a modular process, then the social relationship between the perceiver and
the VSPT target would not alter VSPT behavior.
Other future studies may explore additional social relationships between the perceiver
and the VSPT to test if VSPT is a social process. For example, if the VSPT target is that of a
relative to the participant or even the participant him or herself may affect VSPT. If participants
are lead to believe they will socially interact with the target of the VSPT may affect VSPT
behavior. Similarly, if participants are lead to believe their performance is dependent on the
VSPT target may affect VSPT. If all the suggestions above somehow affect VSPT behavior,
then this would provide evidence that VSPT is a social process. However, if none of the above
affects VSPT, then this would support the notion that VSPT is modular in nature.
In conclusion, this dissertation sought to determine whether ostracism affected one’s
tendency to engage in visuospatial perspective taking (VSPT). Across two experiments, VSPT
was relatively unaffected by the social motives expected to be produced by the experience of
being socially excluded or by the experience of being socially included. This suggests that
although VSPT has the potential to contribute to social interaction, the relationship between
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VSPT and social interaction is not bidirectional. As such, it raises questions about whether the
term visuospatial perspective taking appropriately captures this form of spatial cognition. Until
future research can determine if the Tversky and Hard (2009) VSPT effect can be reproduced
regardless of the social relationship between the perceiver and the VSPT target, perhaps what has
been referred to as VSPT is simply a special case of mental rotation.
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APPENDIX A

POST-CYBERBALL QUESTIONNAIRE

Not at all

For each question, please click the number to the right that best
represents the feelings you were experiencing during the game.
I felt “disconnected”
I felt rejected
I felt like an outsider
I felt I belonged to the group
I felt the other players interacted with me a lot
I felt good about myself
My self-esteem was high
I felt liked
I felt insecure
I felt satisfied
I felt invisible
I felt meaningless
I felt non-existent
I felt important
I felt useful
I felt powerful
I felt I had control over the course of the game
I felt I had the ability to significantly alter events
I felt I was unable to influence the actions of others
I felt the other players decided everything
Good
Bad
Friendly
Unfriendly
Angry
Sad
Tense
Relaxed
For the next three questions, please click the number to the right
(or fill in the blank) that best represents the thoughts you had
during the game.
I was ignored
I was excluded
Assuming that the ball should be thrown to each person equally
(33% if three people; 25% if four people), what percentage of
throws was directed to you?

Extremely
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

1
1

2
2

3
3

4
4

5
5

____ %

APPENDIX B
RAW FREQUENCIES
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Experiment 1
Image
No Agent
Agent Looking
Agent Reaching

Visual Perspective
Self
Other
Neutral
37
3
9
30
19
8
25
18
7

Total
49
57
50

Experiment 2

Image
No Agent
Agent

Cyberball Condition
Included
Excluded
Included
Excluded

Visual Perspective
Self
Other
Neutral
30
3
15
28
5
9
29
14
6
27
12
7

Total
48
42
49
46

Cyberball Condition
Included
Excluded
Control
Included
Excluded
Control

Visual Perspective
Self
Other
Neutral
28
3
7
35
2
5
41
6
13
22
13
4
21
12
11
26
13
17

Total
48
42
60
39
44
56

Experiment 3

Image
No Agent

Agent

